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(54) MHCTPYMEHT [UIA XONOAHNA PA3NIAYH TFYB

1

HoOperemie otnocrcs x MeTanncobpeborxe,
ppemrayaseno s o5peborxn. orsepernit 3 TPY-
Gax n momer Goiys NCHONRI0BANO HPN OKOHT
yomnod 00peBoTKO LOUTSHIPESS CXAX orseperni
TpyS AN TROPO-MHCEMO- B NNCHTANHLIX [T
nef meronioM [2dOPMITMOHMOSC NPOTATHBANAA
(nopnozsims) .

Hasecren mwctpyment ans payms TpyS, co-
mepax  CTYNEMTYO ONpasKY ¢ HAmpecco-
BAICGIMN N3 60  eQOPMNPYIOUIAMR  KOMUAMA,
M3 OCH ORPSBXE BLIIOMMERS IDUTGHIPWNOCKAS
PRCTORKS, B CTCHXNIX ONPASKRE - PADIADEMG
OTREPCINA, M3 TOPMAX KOMER — PAIIANILNDIO
nmaoM, cooSumnimecs C OTBEPCTHAME OUPABKNE,
Hucrpyment antxen cacremoR nogsm paGoucd
2UXOCITN B O6pI3I0BIANHLIE " OTREPCTRAMN X IAIE- -
s xwamae [1). ’

15

PaapenxyemAod cMaIKOii Mexqry MOBEPXHOCTBIO
1py6st w paGooimm xommamm npm pabore ITO-
O WOCTPYMCHTS NBAXETCA NADOBOW choR, 06
PLIYIDUDGICY B pe3yiprate marpesa paboieit
FMAKOCTH B NONOCTH HHCTPYMEHTZ N0 TEMTIe-
parypm mpoofipaosaius, on paGoracy 10/KO
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. 2

no NPeXBAPHICIMAO HAIPEIOMY R0 TEMNCPaTypH
ropaweso neGOPMAPOBANIA - METANNA TPYGH.

HeRoCTaTNOM,, ITOTO HHCTPYMCHTS ABARCICA”
10, W10 IUIN WORTOTOBXM K Ppabote om 1peGy-
€1 sspamxm PpebOteA IRUIXKOCTEO MONOCTA A
PpeMspUTEHON PAINATH 3AXOMHOTO KOHNA
1pyGsi. Ha saxone my 1pylni mocnie oxowda-
J0I8 MPOMECCE PRNUASH MHCIPYMCHT Harpesaerca
1O TeMTNepaTypsi Baule napooGpajosamun paGo-
9eft  JOUIXOCTN, YTO BLIINDBICT ONMpEACncHHHIC
neymoGctas nps oxcunysrswa. Towiocrs obpa-
GOTXN OTBEPCTRA TAKAM WHCTPYMCHIOM HCBB-
coxaf.

Lem .obpeTeins —~ TNOBMIUIEHNE K3WeCTB2
ofpaorxi.

Mocrasnesman nems AOCTHFILTCA TeM, ¥I0 HI-

. BecTHBIt HHCTPYMCHT, CONepWaupii nofyko on-

PaBKy C RacaXemibIMR H2 Hee NedopMApYI0-
UMY VIEMCHTAMR, B CTCHKaX KOTOpOH BMNON-
HEHM PANRAUTMHBIE OTBEPCTHA, 2 H3  Topuax
nedoprIPYIOUMX  ITCMEHTOB, ODpaleHIbIX O
X ApYToMY, — Ppa/ManbHeie Madki, 3 YIKXE HO-
tonone paGosed XHAKOCTH ANA MOQayH te @
o6pa’oBAINNE OTREPCTHAME M M2I1aMN  KaHabl,
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cHabxen CMOHTHPNBIINIIMM B pncro'n(c onpan-

KM € BNIMONHOCTBIO OCCBOTO NEPEMSIICHHA no-
M WTOKOM C MOPUIHEM, Ka. HapyxHO# no-
BEPXHOCTR KOTOPOTC BbIT JIHCH2 KOMbUCRAR TPO-
TOYKS, COCAMHCHNAA C MONOCTHI0 WITOK2 W C s
OUMM H3 paHaTHLIX OTBEPCTHH ONPaBKH, 3
MONOCTS HITOKA COCMTHEHA ¢ HCTOTHKOM pabo-
9eil AOUAXOCTH, B KaYECTBE KOTOpOH HCMONd3O-

f paNa CMAIBLIBAONLIAR WHIAKOCTS,

Ha scprexe noxasan obuwai BRA Mpemnarass 10
MOro HHCTPYMEHT2, pa3pes.

Hucrpyment conepxnt xopmyo-onpasxy 1, no
OCH ONPAaPKH BHNOTHEHO WUTHHAPHICCKOE OT-
BePCTHE C PAIMEICHHBIM B HEM TONBHKHBIM
‘INEMEHTOM —~ NOAMM ITOKOM 2 C_7IOPIDHEM,
PLITONHEINIBIM  330MHO CO wiroxom, Ha mopur
Ne BHIOMIICHA KOMbUEPast NPOTOMKa &, COCIDF
jemiag ¢ nonoctsio 2 mrroka. B cremcax o
PaBKH MPCRAYCMOTPCHM - pajlidibiibie  OTBEPCTHA
@ fNA AOABOM3 CMa30YHOR MCGAZKOCTH K TladaM .4
6 ma topmax aehOpMMpYlOUMX IMEMEHTOR 3,

lilrox, ycranoBRCHABIR € BOIMONHOCTBO BOJ-
BPaTHO-NIOCTYMATE/BHOTO [DIOKEHAR B MONOCTH
ONpPaBKH OTROCHIENIBHO PaRHANBHBLIX OTBEPCTHI
B CTEHKax, MOCACMOBATC/IBHO PACIIPEASnAcT No- 3¢
TOK CM2OOYHOH MHAKOCTH K 3J0HaM oﬁgaﬁonm.

PaGowmie IneMeHTH 3 ¢ yBCNHUABIOUMMACK
X BHIXOOY IMAMCTDAMH [0CaXCHM H3 UTAHL-
PHYECKYX €3CTe ONPaBKH, IUIOTHOS MNpHXATHE
apyr x apyry paGowmnx snemcsros H yRepwame .
HX D TRKOM cocrosibmi ofecnewaBacrca rafixoi
4, MIPNWOCIBAOUICHCA HA NEPeHION WacTs O
paBkH.

PaGoTy MHCIpyMeHT2 MOXGIO TPOCIEIHTb Ha
npustepe  obpalorknt oTBIpCTHA  IMAMCTPOM
,70’°fgm NpM MpOTATRBAMNH 3arOTOBKA O TpY’>
651 ¢ famerpoM oreepcrHA 67 MM R TONIOF
nofi crexxn 10,5 MM, marepman — [HPKOHER-
mobueptn emas mMapkn I3-125.

OGpab0TKa NPORIBOMATCA HA BEPTHICANBROM
npecce mongerm 16333 ¢ ycwmem 100 Tc.
HuCIpyMeHT 33KPENAREIcA B BEPXHEH ~TpaBep- -
ce npeccs, oTBepcTHe B TpYSe pasmanT Ha
paMep 70*%, ¢ HaGopom paGoum JneMeH-
TOP £ RIPYXHBIMH [AAMETPAME COOTBCICTBCRHO:
67.50; 68,75,70,35; 70,55; 70,06 + 7008 mm. - 43
Tipu o6paborke mapywami pramMerp TPyGo! yve-
mromacrex g0 90 MM, ynpyrad ycaika coiras-
nger 0,47 — 0,52 MM, BETRYANZ YRPOTHCHHO-
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fo cnog ~ 1000 - 1100 mxm. Mpu geaxe-
HAM HMHCTPYMCKTa BIIMD NP OO/Ofe K BEpX-
HCAMY TOpuy 3alfOTOBKH 5 B WITOK N cTymaey
CMa30NIAR XHAKOCT> (Macs  MHIXYCTPHANBLHOE
20-30), XOT paR HafnpaB/IACTCA Weped PamHAM-
Mble OTBEPCTHA B OAPABKE X PamHAUTLHBIM, M2~
3aM Ha TOpmax nepporo Acdopmmpyromero
anementa, [lpn mocneayomteM NRIKCHMA  HHCTPY-
MEHTZ BHM3, LITOK MCPCMEIACTCH BBEPX W )
NOCACAOBATEMAO  PACTIPEACIIALT CMA3ONHYI0 oy
xocrs K aedopmupyloustm nemennaM. flpa 06
parTHOM Xofle MHCIPYMCHTa ITOK BOJBpaIiacTcA
B HHXHeC HCXOMHOC TIONOXEHHE, RETaTL BIBNS-
KALTCA WD ONOPHOTO CTaKaHa M HMKJT NOBTOPR-
cICA. . )

3xonrominieckuit 3hPeKT OT RCAOTLIOBAHAA
NpC/UIaracMoro HMHCTPYMENTa NPA HITOTOBNEHHA -
KOMIUTEXTa flerdneil 1la aNMapar coOcTaBjsct
50 Tmic. pyG.. 38 CCT YMEHBIICHHA NpPHITYCKOB
NpH OKOHRatemHOR o6paGorke m Jamennpt one-
PRI PACTONXM OTBCPCTHR Ha AcGopM3LDIoN-
Hoe nporarmpatime Gea cuaTHa MeTanna,

®opmyna n3obpercHnA
WacrpymMent pig xonomoi painawm 1py6, conép-

Xaupsh HOTYI0 OTPARKY: ¢ HACHKCHHBIMH Ha fce 1o~
GOPMAPYIOUDIMH  INEMEHTaMR, B CTEHKAX KOTO-

. pofi BMTIONNHENH! PAMMANBHbIE OTBCPCTRA, 3 M3

Topuax AchOpMApYIOUTIX 3neMenTOs, olpaunen-
HMX OMIR X MAPYTOMY — DPAlHANBHBIC Ta3bl, 3
TaKxe mcromnne pabouet NGUAKOCTH mIe oas-
wm e¢ B 00P2IOBAHMBIC OTBEPCTHAMH B MAMMH .
Xanam™, O T B M9 a4 O M A 4 €A TeM,
9T0, C LeMbO MOBMILENRA Xavecta obpaGorxw,
OH cHabweH CMONTHPOBAHHBLIM B MONOCTR OOF

’ PABKH C BOIMONHOCTMIO OCeBOro nepeMenIeHAN

NoNbIM LOTOKOM ¢ MOPUIHEM, Ha Hapy»Ho# no-
BCPXHOCTH KOTOPOTO BMIIONHEHZ KOMLUEBAA NPO-
T09X2, COCINHCHHaA C MONOCTHIO UITOKa H C
OIHWM MY PAMMANBHLIX OTBEPCTHH, 3 TONOCT
LITOKA COCIMHEHA ¢ HCTOMHHKOM paGouehi st
KOCTH, B K349¢CTBE KOTOPOH HCTONBIOBIH CM3-
ILIBAIOMIAN  NIIKOCTD. .
Hcroooixn rmidopmaton

MPHAATHIE BO BMMMAHHC TPH IKCTIEPTHIC o

1. Asropckoe cpunerenscrso CCCP N° 614862,
xn B 21.0 41/02, 13.1..76 (npotowun).
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(54) TOOL FOR COLD EXPANSION OF PIPES

1

The invention relates to metal machining, is intended for machining holes in pipes,
and may be used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and
identical parts by deformation broaching (mandreling).

A tool is known for expanding pipes that contains a stepped mandrel with deforming
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are
made in the walls of the mandrel, radial grooves that communicate with the holes of the
mandrel are made on the endfaces of the rings. The tool is provided with a system for
delivery of working fluid to the channels formed by the holes and grooves [1].

The scparatimj lubricant between the pipe surface and the working rings during
operation of this tool is a vapor layer formed as a result of heating the working fluid in the
cavity of the tool up to the vaporization temperature, it operates only



2
on a pipe that has been preheated up to the hot working temperature of the metal.

A disadvantage of this tool is that in order to prepare for operation, it requires
charging the cavity with working fluid and preliminary expansion of the starting end of the
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a
temperature above the vaporization temperature of the working fluid, which causes certain
inconveniences in its use. The precision of machining holes by such a tool is not very high.

The aim of the invention is to improve the quality of machining.

The proposed aim is achieved by the fact that the known tool, containing a hollow
mandrel with deforming members fit thereon, where radial holes are made in the walls of the
mandrel and radial grooves are made on opposing endfaces of the deforming members, and
also containing a source of working fluid for delivery to the channels formed by the holes and
grooves,



959878
: 3
is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can
move axially, where on the outer surface of the piston an annular groove is made that
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and
the cavity of the rod communicates with the source of working fluid, as which a lubricating
fluid is used.

The drawing shows a general cutaway view of the proposed tool.

The tool contains mandrel body 1, a cylindrical hole is made along the axis of the
mandre] with a moveable member disposed therein: hollow rod 2 with piston made together
with the rod. An annular groove ¢, communicating with cavity d of the rod, is made on the
piston..In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid
to grooves b on the endfaces of deforming members 3. The rod, mounted so that it can
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls,
successively distributes a flow of lubricating fluid to the machining zones.

Working members 3, with diameters increasing toward the outlet, are fit on the
cylindrical portion of the mandrel, tight compression of the working members against each
other is provided by nut 4 that is screwed onto the front portion of the mandrel.

The operation of the tool may be followed using the example of machining holes of
diameter 70+0.120 mm when broaching blanks from pipe with hole diameter 67 mm and wall
thickness 10.5 mm; the material is zirconium—aniobium alloy, grade E-125.

Machining is performed on a model P-6330 vertical press with a force of 100 ton-
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded
to the size 70+0.120 mm with a set of working members with outer diameters respectively:
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the
size of the hardened :
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layer is 1000-1100 pm. When the tool moves downward, as it approaches the upper end of
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the
radial holes on the endfaces of the first deforming member. During subsequent movement of
the tool downward, the rod moves upward and successively distributes the lubricating fluid to
the deforming members. During reverse travel of the tool, the piston returns to the lower
initial position, the part is removed from the support sleeve, and the cycle is repeated.

The savings from use of the proposed tool in manufacture of a set of parts on the
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and
replacing the hole drilling operation by deformation broaching, without removal of metal.

- Claim

A tool for cold expansion of pipes, containing a hollow mandrel with deforming
- members fit thereon, where radial holes are made in the walls of the mandrel and radial

~ grooves are made on opposing endfaces of the deforming members, and also containing a
source of working fluid for delivery to the channels formed by the holes and grooves,
distinguished by the fact that, with the aim of improving the quality of machining, it is
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can
move axially, where on the outer surface of the piston an annular groove is made that
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and -
the cavity of the rod communicates with the source of working fluid, as which a lubricating
fluid is used.

Information sources considered {n the examination
1. USSR Inventor's Certificate No. 614862, cl. B 21 D 41/02, 13.12.76 [December 13,

1976] (prototype).
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[see original Russian for drawing]

Compiler 1. Kapitonov
Editor V. Lazarenko Tech. Editor M. Reyves Proofreader G. Reshetnik

Order 7095/12 Run 845 Subscription edition

All-Union Scientific Research Institute of Patent Information and Technical and Economic
Research of the USSR State Committee on Inventions and Discoveries [VNIIPI]
4/5 Raushkaya nab., Zh-35, Moscow 113035

Affiliate of “Patent” Printing Production Plant, Uzhgorod, 4 ul. Proektnaya



~—
ﬂ TRANSPERFECT|{TRANSLATIONS

AFFIDAVIT OF ACCURACY

I, Kim Stewaﬂ, hereby certify that the following is, to the best of my knowledge
and belief, true and accurate translations performed by professional translators of
the following Patents and Abstracts from Russian to English:

- Patent 1786241 Al
BOSTON : Patent 989038
BRUSSELS Abstract 976019
CHICAGO Patent 959878
[ Abstract 909114
ERANKFURT Patent 907220
HOUSTON Patent 894169
s ﬁ’lﬁ: Patent 1041671 A
NI Patent 1804543 A3
MINNEAPOLIS Patent 1686123 A1
NEW YORK Patent 1677225 Al
HADEL Patent 1698413 Al
SAN DIEGO Patent 1432190 Al
SAN FRANCISCO Patent 1430498 Al
WASHlNG:;::?c Patent 1250637 Al
Patent 1051222 A
Patent 1086118 A
Patent 1749267 Al
Patent 1730429 Al
Patent 1686125 A1
Patent 1677248 Al .
Patent 1663180 A1
Patent 1663179 A2
Patent 1601330 Al
Patent SU 1295799 Al

Patent 1002514

31600 ONE HOUSTON CENTER, 1221 MCKINNEY, HOUSTON, TX 77010 | TEL 713 650-0440 FAX 713 650-0439 WWW TRANSPERFECT.COM



PAGE2
AFFIDAVIT CONTINUED ,
(Russian to English Patent/Abstract Translations)

Kim Stewart ]
TransPerfect Translations, Inc.
3600 One Houston Center

1221 McKinney
Houston, TX 77010

Sv?orn to before me this
9th day of October 2001.

Signature, Notary Public

P
OFFICIAL SEAL

MARIA A. SERNA

\ NOTARY PUBLIC

é'u 10 and for the State of Texas

o Y’ My conimission expires 03-22-2003

.

e fiahn e haardl,

& g i g
g e o el Sl S 7y

Stamp, Notary Public
Harris County
Houston, X



	2002-05-21 Foreign Reference

